The effect of a single injection of luteinizing hormone (LH) antiserum on ovarian progesterone and 20\g=a\-dihydroprogesterone in day-8 and day-15 pregnant rats was studied. Within 24 h of an injection of LH antiserum, progesterone secretion was reduced by 80% in day-8 and by 25 % in day-15 pregnant rats. The 20\g=a\-dihydroprogesterone levels after antiserum treatment were markedly increased in rats which were 8 days pregnant but reduced in rats which were 15 days pregnant. The free cholesterol content of the ovary did not change after antiserum injection but the cholesteryl ester content markedly increased. It is thus apparent that neutralization of endogenous LH resulted in a significant reduction in the progesterone secretion of the corpus luteum of the pregnant rat. The significance of these results is discussed.
The work of Madhwa Raj, Sairam & Moudgal (1968) , Moudgal, Madhwa Raj, Jagannadha Rao & Sairam (1969) , Madhwa Raj & Moudgal (1970) and Loewit, Badawy & Laurence (1969) has shown that administration of a single or multiple injection of luteinizing hormone (LH) antiserum to rats during the first half of pregnancy results in its termination. Since the antiserum effect could only be over¬ come by simultaneous administration of progesterone and LH but not by prolactin, follicle-stimulating hormone (FSH) or oestrogen, Madhwa Raj & Moudgal (1970) suggested that termination of pregnancy after antiserum injection was due to the neutralization of endogenous LH essential for maintaining progesterone synthesis at high levels.
In order to verify this hypothesis the effect of a single injection of a wellcharacterized LH antiserum on the progestin secretion of the day-8 and day-15 pregnant rat ovary was studied.
MATERIALS AND METHODS
Preparation and characterization of luteinizing hormone antiserum Antiserum to a preparation of purified sheep LH (NIH-LH-S-16) was raised in three New Zealand rabbits as described by Moudgal & Li (1961) . The Eto, Masuda, Suzuki & Hosi (1962) . In order to avoid contamination of the ovarian venous effluent with uterine blood, a ligature was placed on the uterine vein before its junction with the ovarian vein. The heparinized blood thus collected was stored frozen until use. The contralateral ovaries were removed for sterol analysis.
Analysis of progesterone and 20a-dihydroprogesterone and sterols The procedure followed for analysing progesterone and 20a-hydroxypregn-4-en-3-one (20a-dihydroprogesterone; 20a-OH-P) content in the blood was essentially according to the method of Behrman, Armstrong & Greep (1970) . This involved extracting the blood sample, to which 0-1 vol. 0-5 M-NaOH was added, three times with 4 vol. diethyl ether and subjecting the ether extract to thin-layer chromato¬ graphy (t.l.c.) using two solvent systems, the first being isopropyl ether:ethyl acetate (5:2, v/v) and the second consisting of méthylène chloride : ethyl ether (5:2, v/v). The steroids eluted from the area of the silica gel corresponding to the standards progesterone and 20a-OH-P which were run in parallel, were re-run on Eastman-Kodak t.l.c. plates using the solvent mixture méthylène chloride : ethyl ether (5:2, v/v). The steroids were finally measured using gas-liquid chromatography, corrections being made for recovery by analysing an aliquot of the final sample in a Packard liquid scintillation spectrometer for [7a-3H]progesterone and [l,2-3H]20a-hydroxypregn-4-en-3-one. These labelled steroids were added to the blood sample before the initial ether extraction. The free and esterified cholesterol content of the contralateral ovary was analysed by the method of Behrman et al. (1970) .
RESULTS
Characteristics of the luteinizing hormone antiserum The antiserum used did not cross-react with sheep or rat prolactin as judged by Ouchterlony immuno-diffusion and radioactive labelled hormone binding studies. Further, administration of antiserum to lactating rats for 2 days did not affect lactation (Yoshinaga, Moudgal & Greep, 1971 Table 1 shows that LH antiserum brought about an 80% reduction in the progesterone secretion rate in day-8 pregnant rats within 24 h ( < 0-05). This reduction in progesterone secretion soon became evident, a decrease of about 25 % being observed 4 and 8 h after antiserum treatment. Since the operative procedure used on individual animals was strictly controlled, the large variance observed probably reflects the differences in time taken for individual rats to respond to the inhibitory effect of antiserum. In contrast to the progesterone secretion rate, 20a-OH-P secretion was significantly enhanced after antiserum treatment (P < 0-025). After antiserum treatment the ratio progesterone : 20a-OH-P gradually fell, reaching minimum values of 0-11 by 24 h. When animals were laparotomized 24 h after antiserum injection, clear evidence of vaginal bleeding, intra-uterine haemorrhage and résorption of foetuses could be seen.
Treatment with LH antiserum only marginally affected the progesterone and 20a-OH-P secretion rates in day-15 pregnant rats (Table 2 ). Progesterone and 20a-OH-P levels in the ovarian venous effluents were reduced 24 h after the LH antiserum treatment by 25 and 46% respectively (P < 0-20). Antiserum treatment during this phase of pregnancy did not result in termination of gestation.
Effect of luteinizing hormone antiserum on the sterol content of ovaries of day-8 and day-15 pregnant rats After LH antiserum treatment the ovaries were whitish in colour, suggestive of lipid accumulation. Analyses of the ovaries from the different groups revealed that LH antiserum treatment had resulted in a significant (P < 0-025) increase in the cholesteryl ester levels ( Table 3) . The day-8 pregnant rat ovaries seemed to respond to LH antiserum to a much greater extent than did those of day-15 animals, the 24-h effect in the latter group being similar to the 8-h effect in the former. The free cholesterol levels decreased by 16 % (P < 0-10) 8 h after treatment and increased by 25 % (P < 0-05) after 24 h of treatment. For a better understanding of the results, it was considered essential to know whether 24 h after a single injection of antiserum, enough antibody was still available to neutralize any endogenous circulating LH. It is evident from the results in Table 4 that the antibody titre of the serum obtained 24 h after antiserum treatment of day-8 pregnant rats was still sufficiently high that it could bind 125I-labelled LH when incubated in vitro. Thus the presence of free antibody in the serum, even after 24 h, did not permit the measurement of endogenous LH if any was present. The increase in ovarian secretion of 20a-OH-P was seen only after antiserum injection into day-8 pregnant rats. Such treatment resulted in termination of gesta¬ tion. Injection of antiserum in day-15 pregnant rats did not, however, terminate gestation, but reduced the 20a-OH-P secretion by 46%. Wiest, Kidwell & Balogh (1968) have shown that the conversion of progesterone to 20a-OH-P is inhibited by pituitary prolactin and a luteotrophic substance (presumably prolactin) is present in the rat placenta. In the day-8 pregnant rat treated with antiserum the absence of placental luteotrophic support caused by death of the foetuses could bring about an increase in the 20a-OH-P secretion. By contrast, the day-15 pregnant rat treated with antiserum retained an intact placenta and 20a-OH-P levels did not rise. Thus in the pregnant rat neutralization of LH seems to result in a reduction of both progesterone and 20a-OH-P, but additional removal of the placenta leads to a marked increase in 20a-OH-P secretion. This would suggest that the increase in 20a-OH-P secretion is only a secondary effect and not correlated with LH neutralization. The decrease in progesterone and 20a-OH-P secretion in day-15 pregnant rats receiving LH antiserum is similar to the results of Yoshinaga et al. (1971) , who observed a reduction of 40 % in progesterone and 20a-OH-P secretion when LH antiserum was injected into lactating rats. It should be stressed that in both the above experiments adequate prolactin support (of either pituitary or placental origin) was available to the rat ovary. Interestingly, Loewit et al. (1969) , by means of histochemical staining tech¬ niques, have observed an increase in 20a-hydroxysteroid dehydrogenase activity of the ovary of the antiserum-treated day-8 pregnant rat. If the increase in 20a-OH-P synthesis is taken as evidence of onset of luteolysis, in the light of the present results it is tempting to speculate that synthesis of 20a-OH-P in situations of active luteolysis occurs in spite of gonadotrophic support.
In conclusion, the corpora lutea of the pregnant rat seem to be dependent on LH to maintain the high progesterone secretion needed to sustain gestation. 
